Background: Parenting programmes are effective in improving child behaviour and parental well-being, but long follow-up studies of universally offered programmes are scarce. Methods: A cluster randomized controlled trial was conducted to assess the costs and effects of Triple P levels 2-3 on child externalizing behaviours and parental mental health. The programme was offered universally to parents of preschoolers (self-selection allowed). Preschools were randomized to Triple P or a waitlist control. Health outcomes were reduction in externalizing behaviours measured on the Eyberg Child Behaviour Inventory-22 and improvement in parental mental health measured on the Depression Anxiety Stress Scales collected at baseline, 6-, 12-and 18-month follow-up. Child outcomes were based on 355 children aged 3-5 years (child sample) and parental outcomes on 759 parents (parental sample) with baseline data. Costs were collected from a municipality perspective, including 312 children and 488 parents with baseline data in the intervention preschools. Results: Sixty-seven (29%) parents attended the intervention. Triple P showed no significant improvement in child externalizing behaviours or parental mental health at either of the follow-up points. Triple P had an average yearly total cost of 3007 Swedish Krona (SEK) (E323) per child or 1922 SEK (E207) per parent. Running Triple P cost 227 SEK (E24) per child or 145 SEK (E16) per parent yearly. Conclusion: Offering low intensity levels of Triple P with 29% attendance may not be a reasonable use of public resources, as no evidence of improvement in child externalizing behaviours or parental mental health was found. 
Background

C
hild externalizing behaviour problems are one of the most frequent reasons for referral to health services. 1 For some children, disruptive behaviours are a stage of development that eventually remit; however, for a considerable proportion, the prognosis of early behavioural problems is poor and increases the risk of negative outcomes, such as school failure, unemployment, antisocial and criminal behaviour, alcohol and drug abuse and mental health problems. [2] [3] [4] Depending on the persistence and severity of the problems, a diagnosis of conduct disorder (CD) can be given. 5 The costs of CD are high. A child with CD might cost up to 10 times more in public services used through to adulthood than a child with no problems. 6, 7 Poor parenting is associated with child behaviour problems. 8 Parenting programmes are related to positive changes in child behaviour, parenting skills and parental mental well-being, when delivered at high intensity levels. 9, 10 The evidence on whether parenting programmes are value-for-money is scarce.
11-15 Edwards et al. 16 and O'Neill et al. 17 found that the Incredible Years parenting programme offer a cost-effective policy option to reduce behaviour problems. This programme, however, targeted parents of children with clinically significant behaviour problems. Mihalopoulos et al. 13 conducted the only threshold analysis of the Triple P Positive Parenting Programme and found it to be a worthwhile use of health resources. This study, however, provides limited information on the cost-effectiveness of Triple P, since it used population level data to model if it could be 'value for money', comparing the programme costs with the cost-savings associated with the projected reduction in population prevalence of CD. A metaanalysis by Wilson et al. 18 noted that many of the effectiveness trials of Triple P have small samples and lack comparison of intervention and control group beyond the duration of the intervention.
This article describes the effects of levels 2 and 3 of the Triple P Positive Parenting Programme. The programme was offered universally to parents of preschoolers in Sweden, allowing self-selection and hence providing an ecologically valid model of how the programme might be implemented in practice. The outcomes assessed were child externalizing behaviour problems and parental mental health compared to a waitlist control held over an 18-month follow-up period. Costs of delivering the programme were collected prospectively. This study is the first evaluation of Triple P within a Swedish context, and it aims to address the gaps in the literature with its control group held over a period of 18 months and estimates of the costs to deliver the Triple P programme in a real-life setting where exposure rates are not a priori known.
Methods
Study design
This study is based on data from a cluster randomized controlled trial (RCT) conducted in 2009-11 in Uppsala municipality, Sweden, comprising an intervention condition (the Triple P programme offered universally and allowing for self-selection of participants) and a waitlist control condition (no intervention).
Randomization and study participants
All 179 preschools in the municipality were invited to participate in the trial. Of these, 22 expressed interest to participate and were matched into pairs by size and socioeconomic status (according to a socio-economic index developed at Uppsala municipality for budget allocation) and randomized to the intervention (12) or the control group (10) . After randomization, one preschool in the control group dropped out.
Preschool teachers invited both parents of all eligible 830 children (502 in the intervention and 328 in the control group)
The European Journal of Public Health Advance Access published June 10, 2015 aged 2-5 years to participate in the study. Of the 502 children in the intervention group, 312 (62.2%) children had baseline data corresponding to 488 parents: 286 mothers and 202 fathers. Of the 328 children in the control group, 176 (53.7%) children had baseline data corresponding to 271 parents: 160 mothers and 111 fathers. The parental outcome analyses are based on this sample with baseline data.
For the child outcome analyses, parents of children younger than 3 years, to whom the child health outcome instrument did not apply, were excluded. Ratings for only one parent per child were included. For children with both parents participating, mothers were selected, as mothers had a higher participation rate and more often provide ratings of child outcomes. 10 This resulted in a final sample of 355 children: 234 children in the intervention (213 mothers and 21 fathers) and 121 in the control (111 mothers and 10 fathers) (figure 1). All parents from both conditions completed questionnaires at baseline, 6-, 12-, and 18-month follow-up, where information on socio-demographic variables, child and parental health outcomes was collected. Parents from the control group had to wait 18 months before they were offered the intervention, but all preschools in both conditions had access to care-as-usual consisting of, e.g. yearly check-ups at the Child Health Centres.
The intervention
Triple P-Positive Parenting Program, developed at the University of Queensland in Brisbane, Australia, has five different levels with increasing strength, from universal parenting information strategies (Level 1) to an intensive intervention for families facing multiple sources of distress (Level 5) . It is based on social learning theory and aims to prevent severe child behaviour problems, from birth to 16 years, by enhancing the knowledge, skills and confidence of parents. 19 In this study, only levels 2 and 3 of the programme were included, which were offered to parents in the intervention preschools; parents could choose to accept or decline this offer. Level 2 consists of a series of three stand-alone 90-min group seminars and provides developmental guidance to parents of children with no or mild behaviour difficulties. Level 3 includes up to four 15-20-min individual sessions targeted towards parents of children with mild to moderate behaviour difficulties and involves active skills training for parents. It combines advice with rehearsal and self-evaluation to teach parents to manage a discrete child behaviour problem. 19 The intervention was delivered continuously and unevenly throughout the study period.
Power calculation
When comparing two independent sample means, with alpha set at 0.05 and power at 0.80, for an intraclass correlation of 0.01 and an average size of 15 participants per preschool, a sample of 797 participants per arm (53 clusters) was needed to detect a small effect size of 0.20.
Health outcomes
Child externalizing behaviour
The primary outcome is child externalizing behaviour problems measured by an abbreviated version of the Eyberg Child Behaviour Inventory (ECBI-22) validated in a Swedish sample. 20 Parents rate the frequency of externalizing behaviours on a 7-point scale (intensity). The ECBI-22 total score ranges from 22 to 154 and is an aggregation of all items. Higher scores mean higher level of behaviour problems.
Parental mental health
A secondary measure was parental mental health measured by Depression Anxiety Stress Scales (DASS-21) 21 that provides mean scores for each subscale and cut-off points to indicate risk of depression (score > 9), anxiety (score > 7) and stress (score > 14).
Identification, measurement and valuation of costs
Costs were collected from a municipality payer's perspective and based on 312 children aged 2-5 years and 488 parents with baseline data in the intervention preschools. Costs at 12-(accrued within 1 year) and 18-month follow-up (length of the programme delivery) are presented in 2014 prices in Swedish Krona (SEK) and converted into Euros (E) using a conversion rate based on Purchasing Power Parities (PPP) for gross domestic product. 22 Cost data, obtained from project documentation, included investment costs and running costs (table 3) . Investment costs consisted of practitioner training cost and marketing cost. Running costs included course material, rent of the venue and time for practitioners preparing and running the seminars/sessions.
Health outcome analyses
Preschool intracluster correlation coefficients at baseline were found negligible (ICC = 0.013), thus clustering effects were ignored. To evaluate the impact of the Triple P parenting programme on child behaviour and parental mental health compared to the waitlist control throughout time, we performed Linear Mixed Models (LMM) for repeated measures analyses using an intention-to-treat principle, thus all families irrespective of intervention uptake were included. LMM is a suitable statistical method for longitudinal designs where missing data are present, due to its statistical imputation of missing at random data through the restricted maximum likelihood estimator. LMM were performed with a random intercept model to account for the variances between and within participants. For both child behaviour and parental mental health, a 2 (condition) Â 4 (time) LMM for repeated measures with maximum likelihood estimation was conducted, followed by pairwise comparisons at each follow-up point. In each model, the random effect was the intercept and the fixed effects were the condition (Triple P or the waitlist control), time and the time by condition interaction. Time was set as a repeated measure. The restricted maximum likelihood estimator was used to estimate the model parameters with an identity covariance structure, which is more conservative than an unstructured covariance structure. 23 Effect sizes were estimated using the difference in mean change scores between baseline and each follow-up between conditions divided by the pooled standard deviation of both conditions at baseline. 24 Type III effects were used and the significance level was set at P < 0.05. Analyses were performed with the statistical software package SPSS 20.0.
Results
Intervention attendance
Child behaviour sample Sixty-seven (app. 29%) of the parents of the 234 children in the intervention group attended at least one session, 86.9% between baseline and 6-month follow-up, 13.1% between 6-and 12-month follow-up and 19.7% between 12-and 18-month follow-up.
Parental mental health sample
Of the 488 parents in the intervention group, 126 (25.8%) attended at least one session, 84.9% between baseline and 6-month follow-up, 66.7% between 6-and 12-month follow-up and 73% between 12-and 18-month follow-up (the numbers add up to more than 100% because the attendance was spread over time for some parents, with parents participating in multiple modules of the intervention). Attendance between 6-and 18-month follow-up is higher for the child sample compared with the parental sample, as ratings for only one parent per child were included.
Characteristics of the study population
Demographic characteristics were similar between conditions for both samples; however, children in the intervention group had higher problem scores than children in the control group (t (347) = 2.478, P = 0.014) (table 1).
Health outcomes
Compared to the waitlist, Triple P showed no significant improvement in child externalizing behaviours or parental mental health at either of the follow-up points (table 2) . A 'per protocol' analysis including parents who attended at least once any of the level 2 seminars or level 3 sessions compared to the waitlist showed no significant group differences.
Costs Table 3 describes the costs of Triple P at 12-and 18-month followup on a group level. Most costs were accrued within 1 year (the first 12 months of follow-up) and are reported in the text. These are only slightly different from the total programme costs at 18-month follow-up, as these pertain to only a few more sessions run from 12 months. Triple P entailed a yearly total cost of 938 173 SEK (E100 890), an average cost per child of 3007 SEK (E323) or an average 
Discussion
This study aimed to assess the costs and the effects of the Triple P programme, delivered universally to parents of preschoolers, on child externalizing behaviour problems and parental mental health compared to a waitlist control with an 18-month follow-up period.
Compared to the waitlist, Triple P showed no significant improvement in child externalizing behaviours or parental mental health at either of the follow-up points.
Triple P entailed an average yearly total cost of 3007 SEK (E323) per child or 1922 SEK (E207) per parent. Excluding investment costs, the annual costs of running Triple P were 227 SEK (E24) per child or 145 SEK (E16) per parent.
This study is one of the few studies estimating the costs of Triple P offered universally and the first conducted in a Swedish setting. Based on a hypothetical sample, Mihalopoulos et al. 13 estimated that it cost AUS$51 (427 SEK/E46) per child, inflated to 2014 prices, to implement Triple P for a cohort of 2-year olds over time. These values should be compared with caution, as Mihalopoulos based the calculations on population estimates, whereas this study based its estimates on a naturalistic implementation of Triple P. Nevertheless, Mihalopoulos' estimate resembles ours if we add 10% of the investment cost to the running cost over a 10-year period.
The studies by Edwards et al. 16 and O'Neill et al. 17 on the costeffectiveness of the Incredible Years reported higher estimates per child, E1884 (17 515 SEK) for total costs 16 and from E1554 (14 452 SEK) 16 to E1463 (16 474 SEK) 17 for running costs. Comparison of costs between these studies and this study cannot be done for two reasons: both Edwards and O'Neill conducted a full health economic evaluation 25 with an individual-level cost collection along the trial, while this study is a partial economic evaluation and does not attempt to link costs to health outcomes. Moreover, the Incredible Years is a targeted programme for children with externalizing behaviour problems, with eight group sessions. The comparable level of Triple P would have been level 4 Group Triple P, whereas in this trial, only levels 2 and 3 were offered universally to parents who could self-select. Thus, ECBI scores among the children in our study were on average lower and below the clinical cut-off at baseline compared with the other studies, where the baseline means were above the cut-off, possibly impacting on the intervention effects. 
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Clinical versus population-based approach in evaluation
Offering Triple P levels 2 and 3 universally with 29% intervention attendance provided no evidence that it improved externalizing behaviours or parental mental health. Our findings are inconsistent with previous 'clinical' trials showing positive effects on child behaviours 26 and parental mental health 9 but are in line with other studies that found no significant effects on child externalizing behaviours in 'non-clinical' settings, where self-selection was allowed. 27, 28 The effect sizes in this study are also in accordance with other studies of levels 2 and 3, where low effect sizes of 0.21 on child externalizing behaviours and of 0.19 on parental mental health have been reported. 9 Furthermore, studies with samples of children with baseline externalizing behaviour problem scores below the clinical cut-off show smaller effects than for children with higher scores.
9,26
Strengths and limitations
This study is the first evaluation of Triple P offered universally within a Swedish context. It contributes to the existing literature with its control group held over a period of 18 months unlike many other RCT's of Triple P with shorter follow-ups 18, 29 and an estimation of the costs to deliver the programme in a real-life setting. However, there are a number of limitations related to the nature of the economic analysis performed, the sample size and sameinformant bias of the outcome measures.
This article does not provide a full economic evaluation, as it does not attempt to link costs to health outcomes but rather provide an insight into the costs of delivering Triple P universally. Average costs are based on participants with baseline data for both outcomes following the intention-to-treat principle. Thus, costs per child/per parent may have been overestimated, as the number of parents who participated in the intervention was higher, according to municipality attendance reports, than the number of parents who participated in the study. Furthermore, as an economic evaluation was not planned for upon study design, a full societal cost collection was not possible, thus hindering a full cost analysis.
Furthermore, the study's sample size was insufficient to detect a small significant effect that is often associated with a light intensity intervention delivered to a non-clinical population. 9 The sample size was limited by lower than expected inclusion in the study and loss to follow-up. Also, only 29% of the target sample was exposed to the intervention, undermining the sample size for the 'per protocol' analyses. Thus, the study was underpowered and null effects cannot reliably be assessed.
Additionally, the assessment of child behaviour relied on a single source (parental report). Although primary care giver report is recognized to be the most useful source 30 parental adjustment is known to bias reports on child behaviour problems. 31 Finally, prevalence estimates of child behaviour problems vary according to the measure used. 32 In this study, a comprehensive measure of child mental health, the ECBI, was used as it allowed for the comparability of results with other literature. Being symptom-based rating scales, the ECBI is a good predictor of CD diagnosis, 33 and the DASS, used in the parental sample, is a good predictor of depression and anxiety diagnoses. 21 Both scales present good sensitivity to detect changes in scores over treatment and good reliability in both clinical and non-clinical samples. 20, 33, 34 Nevertheless, a multi-attribute utility instrument would be necessary to measure changes in all dimensions of quality-of-life and measure quality-adjusted life years, thus allowing the comparability of the results with health economic evaluations of other interventions, providing useful basis for priority setting. There is, however, no instrument currently able to measure the quality of life of such small children.
Implications for public health policy
One consequence of applying the principles of clinical trials to public health has been a focus on determining effect size and significance levels rather than thinking about the issue in population terms. 35, 36 What then tends to happen is that we design an intervention to address population needs (universal offer, self-selection allowed) but still evaluate the trial in a clinical framework. Trials of parenting programmes, especially those allowing self-selection, often report small effect sizes with low or SE, standard error; CI, confidence interval. Effect size formula used = difference between two mean changes (baseline -follow-up) between conditions divided by the pooled standard deviation of both conditions at baseline no significance levels. 37 The small effect sizes observed should, however, be looked upon with population effects in mind; small differences for many may amount to a large difference for a whole population. 38 Therefore, we have proposed a new model for evaluating public health interventions where the focus is on population level and not individual change, to be used in later studies. 38 We have demonstrated its use on Triple P trial data at 12-month follow-up, but for comparability with other studies and because this trial was planned as a cluster-RCT, we opted to report results according to the routines for clinical trials for the 18-month follow-up.
Conclusions
Offering low intensity levels of Triple P universally with 29% of intervention attendance may not be a reasonable use of public resources, as it provided no evidence of improvement in child externalizing behaviours or in parental mental health. As the cost per child is very low, further studies with a greater number of participants to detect small effect sizes are warranted to specify the intensity and attendance rate needed to produce sustainable effects and thus establish possible scenarios for cost-effectiveness of universally offering parenting programmes. Conflicts of interest: R.S. is a contract trainer for Triple P International, which disseminates the Triple P programme. All other authors have no conflicts of interest to disclose. a: Includes training course fee, course material, accreditation of practitioner fee, trainer fee and venue rental. b: Both levels of Triple P were delivered to participants by trained preschool teachers, thus unit costs for the practitioners' time were based on an arithmetic average monthly wage of a municipality-employed preschool teacher in Sweden. Social charges of 31.4% were applied. Source: Statistics Sweden: http://www.scb.se/Pages/SalariesSearch259066.aspx. c: Includes education, supervision, self-study, accreditation, attendance to seminars and workshops. d: The hourly rate for renting a venue for the delivery of Triple P was based on a standard fixed price for rental of venues to the public. Source: http://www.nacka.se/web/fritid_natur/anlaggningarochlokaler/bokaanlaggning/fragorochsvar/Sidor/default.aspx?Question = 2. 2012.
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Key points
This study is the first evaluation of Triple P within a Swedish context, delivered universally allowing for parents to selfselect according to individual needs, and it contributes to the existing literature with its control group held over a period of 18 months and an estimation of the costs to deliver the programme in a real-life setting Offering levels 2 and 3 of Triple P universally with low intervention attendance is unlikely to be a reasonable use of public resources as it provided no evidence of sustained decrease in child externalizing behaviours or improvement in parental mental health on the population level Further studies are needed to specify the intensity and attendance rate needed to produce sustainable effects and thus establish possible scenarios for cost-effectiveness of universally offering parenting programmes
